Functional biosynthesis of cell wall peptidoglycan by polymorphic bifunctional polypeptides. Penicillin-binding protein 1Bs of Escherichia coli with activities of transglycosylase and transpeptidase.
Dual enzyme activities for the biosynthesis of peptidoglycan of the cell wall are located in major higher molecular weight penicillin-binding proteins (PBP) of Escherichia coli. Each of these proteins catalyzes the two successive final reactions in the synthesis of cross-linked peptidoglycan from the precursor N-acetylglucosaminyl-N-acetylmuramyl peptide linked to undecaprenol diphosphate; namely, the transglycosylation that extends the glycan chain and the penicillin-sensitive DD-transpeptidation that cross-links the glycan chains through two peptide side chains. Both transglycosylation and transpeptidation catalyzed by PBP-1Bs represent de novo synthesis of cross-linked peptidoglycan. Under appropriate conditions, about 25% cross-linkage was observed during the reaction, the main reaction product supposedly being a regularly cross-linked network of peptidoglycan. The two domains for the transglycosylase and transpeptidase activities were found to be located on a 50-kDa portion of the PBP-1Bs, which are about 90 kDa. Gene recombination experiments indicated that the transglycosylase domain is located upstream, i.e. on the N-terminal side of the transpeptidase domain, suggesting that the gene for these bifunctional peptides may have been formed by fusion of the genes for transglycosylase and transpeptidase that were previously located separately on the chromosome in this order.